4. ENVIRONMENTAL CONSEQUENCES

Chapter 4 presents the environmental impacts and consequences associated with implementing
each alternative for the proposed action. The proposed action is the construction of a facility to treat
legacy TRU waste stored at ORNL, followed by disposal at the Waste Isolation Pilot Plant, a facility
designated in the Record of Decision for the Waste Isolation Pilot Plant Disposal Phase Supplemental
Environmental Impact Statement (WM SEIS-II). Disposal of low-level waste is consistent with the
Nevada Test Site selected in the Record of Decision for the Department of Energy’s Waste
Management Program: Treatment and Disposal of Low-level and Mixed Low-level Waste; Amendment
of the Record of Decision for the Nevada Test Site (DOE 2000). The Low-Temperature Drying
Alternative, which involves waste stabilization and volume reduction through treatment by a
low-temperature drying process for tank sludge and supernate, and sorting and compaction for the solid
waste, is the preferred alternative.

The Low-Temperature Drying Alternative is the preferred alternative based on both the results of
the procurement process for treatment of TRU waste and the impacts analysis presented in this EIS.
DOE selected the low-temperature drying proposal during the procurement process as the preferred
technology based on a combination of environmental and cost considerations. The analysis in this
Chapter indicates that the Low-Temperature Drying Alternative would have lower waste volumes, less
utility usage, fewer transportation shipments, and lower associated transportation risks than the other
action alternatives. Emissions from this alternative would be minor during treatment operations. Waste
treatment would result in a reduction in risk in Melton Valley at ORNL due to the treatment of the TRU
wastes stored in the SWSA 5 North trenches, which currently release contaminants into the
environment, and the threat of accidental release of liquid wastes from the Melton Valley Storage
Tanks.

The methods used to determine the impacts and consequences are discussed at the beginning of
each resource area. The assumptions and factors used in the analysis and prediction of the impacts are
discussed for each resource area and in the appendices. The impacts or consequences for the No Action
Alternative and each action alternative are then described. In addition, a comparison of the impacts of
the alternatives is presented for each resource area. A summary of the environmental impacts for all of
the alternatives is found at the end of Chapter 2.

DOE assumed, for purposes of analysis, 100 years of institutional control, after which there would
be a loss of institutional control. Because waste would be treated under the Treatment and Waste
Storage at ORNL Alternative, impacts after loss of institutional control would be bounded by the
impacts after loss of institutional control under the No Action Alternative.
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4.1 LAND USE IMPACTS

This section discusses the impacts of the alternatives on land use and land use classification, and
aesthetic and scenic resources in the nearby areas.

4.1.1 Methodology

Methods used to determine the environmental impacts for each of the alternatives on land use are
listed below.

e Compared the facility footprint including any shielding requirement (in hectares and acreage) for
each alternative.

e Determined if a change to the existing land use classification is required due to the implementation
of an alternative.

e Identified changes to the scenic and aesthetic resources of the area.
4.1.2 No Action Alternative

The No Action Alternative would result in no change to the existing land or land use classification
during the assumed 100-year institutional control period. The Melton Valley Storage Tanks would
continue to store liquid and sludge waste, and the existing solid waste storage facilities would continue
to store contact-handled and remote-handled TRU solids. Retrievable TRU and alpha low-level wastes
would continue to be stored in the trenches in SWSA 5 North. Scenic and aesthetic resources in the
area would remain unchanged.

For purposes of analysis, DOE has also evaluated potential impacts after loss of institutional
control. After loss of institutional control, containment for the Melton Valley Storage Tanks, the
storage bunkers and trenches, and metal buildings at SWSA 5 North is assumed to fail, releasing
radiological and chemical contaminants into the environment. Such releases would permanently
commit land near both the Melton Valley Storage Tanks and SWSA 5 North areas to waste storage.

4.1.3 Low-Temperature Drying Alternative

The Low-Temperature Drying Alternative would result in land use impacts, compared to no land
use impacts for the No Action Alternative. About 2 ha (5 acres) of land west and adjacent to the Melton
Valley Storage Tanks would be altered from forest to direct industrial use due to the construction of the
proposed waste treatment facility. The site would be revegetated after D&D of the facility.

The proposed facility site has been designated for industrial land use. The construction, operation,
and D&D of the facility would require no change to the overall land use classification for the area.

The proposed site is isolated from the main plant area at ORNL and is not visible to the general
public; however, 2 ha (5 acres) of forest would be cleared, impacting the scenic resources in the
immediate area. The construction, operation, and D&D activities would be visible to workers at the site
and to personnel traveling the Old Melton Valley Road (High Flux Isotope Reactor access road), which
would become the main road to the proposed treatment facility.
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4.1.4 Vitrification Alternative

The Vitrification Alternative would result in land use impacts, compared to no land use impacts
for the No Action Alternative. Approximately 2.8 ha (7 acres) of land west and adjacent to the Melton
Valley Storage Tanks would be altered from forest to direct industrial use due to the construction of a
vitrification waste treatment facility. The site would be revegetated after D&D of the facility. The
proposed facility site has been designated for industrial land use. The construction, operation, and D&D
of the facility would require no change to the overall land use classification for the area.

The proposed site is isolated from the main plant area at ORNL and is not visible to the general
public; however, about 2.8 ha (7 acres) of forest would be cleared, impacting the scenic resources in the
immediate area. The construction, operation, and D&D activities would be visible to workers at the site
and to personnel traveling the Old Melton Valley Road, which would become the main road to the
proposed treatment facility.

4.1.5 Cementation Alternative

The Cementation Alternative would result in land use impacts, compared to no land use impacts
for the No Action Alternative. About 2 ha (5 acres) of land west and adjacent to the Melton Valley
Storage Tanks would be altered from forest to direct industrial use due to the construction of a
cementation waste treatment facility. The site would be revegetated after D&D of the facility.

The proposed facility site has been designated for industrial land use. The construction, operation,
and D&D of the facility would require no change to the overall land use classification for the area.

The proposed site is isolated from the main plant area at ORNL and is not visible to the general
public; however, 2 ha (5 acres) of forested land would be cleared, impacting the scenic resources in the
immediate area. The cementation waste treatment facility would be visible to workers at the site and to
personnel traveling the Old Melton Valley Road during construction, operation, and D&D activities.

4.1.6 Treatment and Waste Storage at ORNL Alternative

This alternative would result in land use impacts, as compared to no land use impacts for the No
Action Alternative. About 2 to 2.8 ha (5 to 7 acres) of land west and adjacent to the Melton Valley
Storage Tanks would be altered from forest to direct industrial use for the construction of a waste
treatment facility (either low-temperature drying, vitrification, or cementation treatment facility). In
addition, waste storage facilities would be required to store the treated wastes, further impacting the
land. Based on the assumption that the existing solid waste storage facilities (Buildings 7572, 7574,
7842, 7878, and 7879 for contact-handled waste, and Buildings 7855 and 7883 for remote-handled
waste) could be used for storage of the treated wastes, an additional 0.3 to 0.8 ha (0.75 to 2 acres) of
land would still be required for the construction of additional waste storage facilities, depending on the
treatment method selected. The land required for storage of treated waste onsite by the treatment
alternatives would be: 0.3 ha (0.75 acres) for treatment by low-temperature drying, 0.6 ha (1.5 acres)
for treatment by vitrification, and 0.8 ha (2 acres) for treatment by cementation.

The proposed facility site and storage areas have been designated for industrial land use. The
construction, operation, and D&D of the treatment facility, and the construction of waste storage
facilities, would require no change to the overall land use classification for the area.

The proposed site is isolated from ORNL’s main plant area and not visible to the general public;
however, 2 to 2.8 ha (5 to 7 acres) of forested land would be cleared for the waste treatment facility,
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and an additional 0.3 to 0.8 ha (0.75 to 2 acres) of land would be required for the construction of waste
storage facilities, thus impacting the scenic resources in the immediate area. The waste treatment
facility would be visible to workers at the site and to personnel traveling the Old Melton Valley Road
during construction, operation, and D&D activities. The waste storage facilities would continue to be
visible to workers in the area for an indefinite period of time.

4.1.7 Land Use Impacts Summary

There would be no change in land use with the implementation of the No Action Alternative. By
comparison, approximately 2 to 2.8 ha (5 to 7 acres) of currently forested land would be developed for
a waste treatment facility if any of the alternatives that include waste treatment are implemented. An
additional 0.3 to 0.8 ha (0.75 to 2 acres) of land would be required for the construction of waste storage
facilities if the Treatment and Waste Storage at ORNL Alternative is implemented.

There would be no change in the current land use classification resulting from the implementation
of any of the alternatives; the land, currently classified as industrial, would remain industrial.

The No Action Alternative would result in no change to the existing scenic resources. If a
treatment alternative is chosen, the scenic resources of the area would be impacted by the clearing of
the currently forested land.

4.2 CULTURAL AND HISTORIC RESOURCES

This section discusses potential impacts to the cultural or historic resources in the area, which
includes the Jenkins Site and the Jones Site described in Chapter 3, Section 3.2. The Jenkins Site,
located east of the proposed TRU Waste Treatment Facility site, is a pre-1942 homestead site
consisting of a deteriorated house and outbuilding (Figure 3-1). A late 1980s evaluation of its eligibility
for listing as a historic place by the University of Tennessee concluded that the site was not eligible for
listing on the National Register of Historic Places (Campbell et al. 1989). The Jones Site, located east
of the proposed TRU Waste Treatment Facility site, dates from 1820 and was recommended for
inclusion on the National Historic Register (Campbell et al. 1989). DOE consulted with the Tennessee
State Historic Preservation Officer under the provisions of the National Historic Preservation Act
regarding any potential adverse consequences associated with the proposed action and the alternatives.
The Deputy State Historic Preservation Officer concluded that no properties eligible for the National
Register of Historic Places would be affected and had no objections to the TRU Waste Treatment
Facility (Appendix E).

4.2.1 Methodology

Impacts to cultural and historic resources were assessed by determining where activities would
occur for each of the alternatives. Potential impacts, such as destruction of resources by bulldozing and
other site preparation activities, were identified by determining if sensitive resources were present in
the area to be disturbed. This presence/absence of cultural and historic resources is based on several
reconnaissance-level (walk-down) surveys conducted from 1988 through 1996 (Faulkner 1988; Duvall,
1992, 1993, and 1996) on and near the sites included in each alternative.

4.2.2 No Action Alternative

No archeological, cultural, or historical resources have been identified immediately next to the
Melton Valley Storage Tanks, or the legacy TRU solid waste storage facilities. In addition, the

TRU Waste Treatment Project, FINAL Environmental Impact Statement

4-4



No Action Alternative would have no impact on the historic resources identified in the general area,
1.e., the Jones Site and Jenkins Site.

4.2.3 Low-Temperature Drying Alternative

The proposed 2-ha (5-acre) site for a low-temperature drying waste treatment facility has no
known archaeological, cultural, or historical resources within or contiguous to its boundaries; thus, no
impacts are expected. It is conceivable that surface or subsurface resources may be identified during
construction activities, such as the use of heavy equipment for land clearing, grading, and other
construction-related work. Appropriate measures such as avoidance, where possible, or data recovery
operations, including detailed recording of surface features and/or archaeological excavation, would be
implemented to mitigate any identified effects on these resources. The Low-Temperature Drying
Alternative would not impact the Jones and Jenkins Sites.

4.2.4 Vitrification Alternative

The proposed 2.8-ha (7-acre) site for a vitrification waste treatment facility has no known
archaeological, cultural, or historical resources within or contiguous to its boundaries; thus, no impacts
are expected. It is possible that surface or subsurface resources may be identified during construction
activities, and appropriate measures such as avoidance, where possible, or data recovery operations,
including detailed recording of surface features and/or archaeological excavation, would be
implemented to mitigate any identified effects on these resources. The Vitrification Alternative would
not impact the Jones and Jenkins Sites.

4.2.5 Cementation Alternative

The proposed 2-ha (5-acre) site for a cementation waste treatment facility has no known
archaeological, cultural, or historical resources within or contiguous to its boundaries; thus, no impacts
are expected. It is conceivable that surface or subsurface resources may be identified during
construction activities, such as the use of heavy equipment for land clearing, grading, and other
construction-related work. Appropriate measures such as avoidance, where possible, or data recovery
operations, including detailed recording of surface features and/or archaeological excavation, would be
implemented to mitigate any identified effects on these resources. The Cementation Alternative would
not impact the Jones and Jenkins Sites.

4.2.6 Treatment and Waste Storage at ORNL Alternative

The proposed 2- to 2.8-ha (5- to 7-acre) site for the waste treatment facility, and the 0.3- to 0.8-ha
(0.75- to 2-acre) area needed for the waste storage facilities required for the implementation of this
alternative, have no known archaeological, cultural, or historical resources within or contiguous to its
boundaries; thus, no impacts are expected. It is conceivable that surface or subsurface resources may be
identified during construction activities, such as the use of heavy equipment for land clearing, grading,
and other construction-related work. Appropriate measures such as avoidance, where possible, or data
recovery operations, including detailed recording of surface features and/or archaeological excavation,
would be implemented to mitigate any identified effects on these resources. The Treatment and Waste
Storage at ORNL Alternative would not impact the Jones and Jenkins Sites.

4.2.7 Cultural and Historic Resource Impacts Summary

There are no known archaeological or cultural resources within the area of the proposed site. None
of the alternatives would impact any properties registered, or eligible for registration, in the National
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Register of Historic Places. The alternatives that include waste treatment would take appropriate
measures (avoidance, data recovery, etc.) if any surface or subsurface archeological, cultural, or
historic resources were detected during construction, operation, or D&D of the proposed treatment
facility.

4.3 ECOLOGICAL RESOURCES

This section discusses impacts to the ecological resources of the area, including flora and fauna,
that would result from the implementation of each of the alternatives. Field surveys conducted in the
summer of 1999 (Appendices C.2 and C.3) indicated that there were no Federal or Tennessee
State-listed sensitive plant species, aquatic resources, or threatened or endangered animal species
identified on the proposed facility site. In addition, DOE also consulted with the U.S. Fish and Wildlife
Service and the TDEC (Appendix E) regarding the potential presence of Federally- or State-listed
threatened or endangered species on or near the proposed TRU Waste Treatment Facility. The U.S.
Fish and Wildlife Service indicated that the gray bat and pink mucket pearly mussel (both Federally-
listed endangered species) are known to occur near the project area, and that potential habitat for the
Indiana bat (Federally-listed endangered) might be present near the project area. DOE also prepared a
draft Biological Assessment for those three species (Appendix E).

Although the pink mucket pearly mussel is known to occur in the Clinch River in Tennessee, the
species is unlikely to be present in Melton Branch, White Oak Creek, or White Oak Lake near the
proposed facility because these bodies of water do not provide proper habitat. Because there is no
suitable habitat for this species present on or near the proposed site, there would be no direct or indirect
impacts to the pink mucket pearly mussel.

The nearest potential roosting habitat (cave) for the gray bat is at least a mile away from the
proposed TRU Waste Treatment Facility boundary. Because the gray bats generally feed near water,
and the caves that are approximately 4 miles of the proposed TRU Waste Treatment Facility are close
to streams, the gray bats would not be dependent on habitat at the proposed site for feeding
(Appendix E). Although the proposed TRU Waste Treatment Facility could potentially contain suitable
trees for summer nesting by the Indiana bat, any potential adverse impacts to the species during nesting
would be avoided by making sure not to cut any trees onsite during May—September.

Thus, as a result of the field surveys from 1999, consultations with U.S. Fish and Wildlife Service,
and evaluation of the habitat requirements for the gray bat and pink mucket pearly mussel, no direct or
indirect adverse impacts to sensitive plant species, aquatic biota (including the pink mucket pearly
mussel), gray bats, or wildlife species In Need of Management are expected.

Woodland habitats are present on knolls, ridges, and more upland areas. Several types of
woodlands, such as deciduous oak-hickory, or transitional woodlands with a mixture of deciduous and
pines, would be suitable for sensitive terrestrial animal species. The trees on the proposed site are
young to mid-aged with diameter at breast height mostly under 1.5 ft, which is consistent with the size
requirements for maternity trees for the Indiana bat. However, no hollow trees, dead or alive, were
observed on the site.
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4.3.1 Methodology

Methods used to determine impacts from the implementation of the proposed action are
listed below.

e Quantified changes to the environment, such as the destruction of vegetation and wildlife habitat
associated with construction of any facilities.

e Conducted field surveys to determine the presence or absence of sensitive animal (Appendix C.2)
and plant species (Appendix C.3), and consulted with appropriate agencies.

e Determined the potential impact of process and sanitary wastewater discharges to the area’s biota.
The effects to biota from fugitive dust are discussed in Section 4.5.1.3.

e Qualitatively discussed changes to the environment due to human activities, such as traffic and
noise.

4.3.2 No Action Alternative

During institutional control, the implementation of the No Action Alternative would include long-
term continued storage of TRU wastes in their present locations and would not result in the clearing of
any land, nor loss of habitat. The No Action Alternative would continue to impact terrestrial plant,
animal, and aquatic species in the SWSA 5 North trench area, as the site would continue to exist in the
present state. TRU and alpha low-level wastes currently stored in the below-grade trenches at SWSA 5
North are a source of radionuclide contamination to soils, groundwater, surface water, and the biota.
This contamination source would continue if this alternative were implemented.

Potential impacts to aquatic biota and fish over the next 10,000 years due to loss of institutional
control could come from release of radionuclides and non-radionuclides from sources such as the
Melton Valley Storage Tanks, as well as trenches and buildings at the SWSA 5 North area, etc. These
potential impacts were evaluated semi-quantitatively for a scenario in which the Melton Valley Storage
Tanks leak gradually into White Oak Lake, and qualitatively for releases from all other sources. For the
Melton Valley Storage Tanks, it was assumed that the tanks all leak at a constant rate of 1% of their
volume per year. Therefore, the entire liquid contents of the tanks are assumed to be transferred to
White Oak Lake over a period of 100 years.

To estimate exposure in White Oak Lake from the Melton Valley Storage Tanks, it was assumed
that the concentration of radionuclides would reach steady-state when the radionuclide activity leaking
into the lake was the same as the rate of loss from the lake. The daily leakage rate was calculated by
multiplying the assumed volume of 50,000 gal per tank by 8 tanks and 3.78 L/gal. The total volume
was multiplied by 1% per year and divided by 365.25 days/year, resulting in a leakage rate or flow
(designated Fy,y) of 41 L/day. The average concentration (designated Cy,,x) of each radionuclide in the
tanks was calculated using analytical data from the tanks (Keller et al. 1996). Rapid mixing into White
Oak Lake was assumed. It was assumed that the flow from White Oak Lake (designated Fj.) is
1.3 x 10° f/d = 4.6 x 10" L/d (Loar 1992). At steady-state, the mass entering the lake (Cnk X Fiank)
equals the mass leaving the lake (Cuke X Fiake). Therefore,

Ciate = Crank X Fran/Frake = 41/4.6x10" = Cppe x 9.02 x 1071°,
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Average concentrations of radionuclides in the tanks and steady-state concentrations are shown below:

Average tank concentration Steady-state lake concentration
Radionuclide (Cian)Bg/mL (Ciake)Bq/mL
Cesium-134 1.93E+04 1.74E-05
Cesium-137 8.13E+05 7.34E-04
Cobalt-60 1.15E+03 1.03E-06
Europium-152 4.13E+02 3.73E-07
Europium-154 2.98E+02 2.69E-07
Europium-155 1.28E+03 1.66E-06
Iodine-129 1.19E-01 1.08E-10
Plutonium-238 1.40E+00 1.26E-09
Plutonium-239/240 1.09E+00 9.80E-10
Plutonium-242 5.23E-01 4.72E-10
Strontium-90 4.87E+04 4.40E-05
Technetium-99 7.70E+02 6.95E-07
Uranium-233 1.54E+01 1.39E-08
Uranium-234 1.00E-01 9.02E-11
Uranium-235 1.00E-01 9.02E-11
Uranium-236 1.00E-01 9.02E-11
Uranium-238 5.00E-01 4.51E-10

The steady-state concentrations of all radionuclides were compared to benchmarks for aquatic
biota (Bechtel Jacobs 1998) by dividing the concentration by the benchmark to calculate hazard
quotients. The benchmarks correspond to the widely used
and Measurements recommended limit of 1 rad/day for aquatic organisms. Radiation hazards to herons
were calculated for internal radiation as a result of ingesting water and fish and for external radiation
from water. Methods are described in Appendix F.2 and are similar to those described by Bechtel
Jacobs (1998).

The sum of hazard quotients for aquatic biota at steady-state was 7.0 x 107, indicating that there
would be no hazard to aquatic populations from leakage of the Melton Valley Storage Tanks at the
assumed rate. The sum of hazard quotients for herons was 1 x 10, indicating no hazard to fish-eating
predators. Note that the assumed exposures do not take into account possible accumulation of some
radionuclides in sediment. They also are conservative because they do not account for loss of activity
by radioactive decay. For example, the half-life of cobalt-60 is 5.27 years, so in 100 years, the activity
of cobalt-60 would have decreased from 1.03 x 10° Bg/mL to 2 x 10> Bg/mL, and the average
exposure over 100 years would be approximately 700-fold less than the estimated exposure. Similarly,
cesium-134, cesium-137, strontium-90, europium-154, and europium-155 would all have decayed
substantially. Europium-152 would almost all have been converted to gadolinium-152, an alpha emitter
with a long half-life. Therefore, assuming immediate leakage of the tanks as described above provides
the largest possible exposure. Thus, the negligible hazard to biota from leakage from the Melton Valley
Storage Tanks during the first 100 years after loss of institutional control would only continue to
decrease during the remainder of the 10,000 years.

Although releases from the Melton Valley Storage Tanks do not appear to pose adverse impacts of
aquatic biota during the next 10,000 years under the assumptions described above, potential risks to
biota as described in the Remedial Investigation Report on the Melton Valley Watershed (DOE 1997a)
are likely to continue and possibly increase due to larger uncontrolled releases from the SWSA 5 North
trenches and other upstream sources.

4.3.3 Low-Temperature Drying Alternative

The clearing of trees and vegetation in preparation of the 2-ha (5-acre) site for facility construction
would impact the area habitats. The habitat is young to mid-successional forest. The area of proposed
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disturbance is small in relation to the surrounding similar habitat, 2 ha (5 acres) in comparison to
14,569 ha (36,000 acres) included in the ORR; therefore, impacts on terrestrial plant and animal species
habitat are expected to be small. The most affected animal species are small vertebrates such as mice
and amphibians, which have home ranges less than 2 ha (§ acres); thus, clearing this land would result
in complete loss of their habitat.

The proposed facility site contains few aquatic biota (except for some aquatic invertebrates, such
as insects or worms, as well as aquatic microorganisms such as algae and diatoms) because there is so
little permanent aquatic habitat onsite. Streams downstream from the proposed facility site, such as
Melton Branch and White Oak Creek, as well as White Oak Lake, contain larger numbers and variety
of aquatic organisms due to better habitat. The proposed low-temperature drying facility would not
treat or release wastewater; thus, there would be no impact to the area’s aquatic biota from wastewater
discharges. In addition, treatment of the waste in the SWSA 5 North trenches would positively impact
terrestrial and aquatic biota in this area when the contamination sources from these trenches is
removed.

In addition to the loss of habitat, construction noise and increased area activity would cause
temporary displacement of local wildlife populations. These wildlife populations are expected to return
once activities are completed at the proposed site. Estimated impacts outside of the fenced facility area
are expected to be minimal because of restricted employee access and limited anticipated activities
outside the defined facility area. Impacts resulting from increased vehicular traffic could be represented
by small animal displacement, instances of road kills, and a shift in vegetation composition to more
disturbance-tolerant species. These impacts would be primarily associated with increased vehicular
traffic on the Old Melton Valley Road.

Impacts resulting from the D&D of the facility would be very similar, although less intense, to the
early clearing, construction, and operation of the proposed treatment facility. Site cleanup, breakdown
of equipment, dismantling of the facility, and final waste transportation out of the area are activities
that would be expected during the D&D project phase. After completion of the D&D activities, the site
would be revegetated, in order to re-establish animal and plant species.

4.3.4 Vitrification Alternative

The clearing of trees and vegetation in preparation of the 2.8-ha (7-acre) site for facility
construction would impact area habitats. The construction, operation, and D&D of the proposed
treatment facility, and increased human presence, would also result in impacts from the implementation
of this alternative. These anticipated impacts would be similar to the impacts discussed for the
Low-Temperature Drying Alternative. An additional 0.8 ha (2 acres) of land would be disturbed, since
this alternative requires a slightly larger facility area than the other alternatives.

Because the facility would not treat or release process or sanitary wastewater, the aquatic biota
would not be impacted by wastewater discharges. Steam may be a byproduct of the vitrification process
but, due to placement of engineering controls within the treatment system, harmful contaminants
should be extracted from the steam; thus, there are no anticipated impacts from temperature changes in
the surrounding area due to the release of steam or heat from the facility. Correct implementation of
treatment procedures would not result in any additional measurable impacts to terrestrial flora or fauna
of the area. The treatment of the waste in the SWSA 5 North trenches would positively impact
terrestrial and aquatic biota in this area when the contamination sources from the trenches is removed.
Air emissions such as fugitive dust are discussed in Section 4.5.
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Following closure and D&D of the vitrification facility, the site would be revegetated in order to
reestablish animal and plant species.

4.3.5 Cementation Alternative

The clearing of trees and vegetation in preparation of the 2-ha (S-acres) site for facility
construction would impact the area habitats. The anticipated impacts resulting from the implementation
of the Cementation Alternative would include impacts associated with clearing of the proposed site,
construction of the treatment facility, and increased human presence, which are similar to those impacts
discussed for the Low-Temperature Drying Alternative.

The Cementation Alternative would not treat or release process or sanitary wastewater, and no
waste discharge resulting from waste treatment is expected; thus, aquatic biota would not be impacted
from wastewater discharge. The treatment of the waste in the SWSA 5 North trenches would positively
impact terrestrial and aquatic biota in this area when the contamination sources from the trenches is
removed. Air emissions such as fugitive dust are discussed in Section 4.5.

Following closure and D&D of the cementation facility, the site would be revegetated in order to
reestablish animal and plant species.

4.3.6 Treatment and Waste Storage at ORNL Alternative

The impacts resulting from implementation of this alternative are associated with clearing the
proposed site, construction of the proposed treatment facility and waste storage units, and increased
human presence, as discussed previously for the three alternatives that involve waste treatment
(low-temperature drying, vitrification, and cementation). A total of 0.3 to 0.8 ha (0.75 to 2 acres) of
habitat would be lost due to the construction of the additional and waste storage facilities. These new
facilities would be located adjacent to the Melton Valley Storage Tanks storage area (see Figure 2-4)
and at SWSA 5 North.

The additional waste storage facilities would be required for the treated wastes, because under this
alternative the treated wastes would continue to be stored at ORNL rather than shipped to an off-site
disposal facility. It is assumed for analyses purposes that the existing storage facilities for
contact-handled and remote-handled TRU waste would be the storage location of some of the treated
wastes; however, additional land would be required for the construction of waste storage facilities, the
size of which is dependent on the type of treatment selected. An additional 0.3 ha (0.75 acre) of land
would be required for the Low-Temperature Drying Alternative, and 0.6 ha (1.5 acres) would be
required for the Vitrification Alternative. The Cementation Alternative would require an additional
0.8 ha (2.0 acres) of land for waste storage. This land is relatively low-quality habitat consisting of
cleared industrial areas for the existing waste storage facilities or wooded areas adjacent to the existing
cleared storage sites. This habitat would be permanently lost to the flora and fauna that currently use it.

After loss of institutional control, waste constituents would eventually be released into the
environment. While impacts to biota are bounded by the No Action Alternative, impacts are expected to
be less severe for this alternative because wastes are treated and better contained.

4.3.7 Ecological Impacts Summary

Impacts to terrestrial and aquatic biota due to the continued storage of TRU and alpha low-level
wastes in the below-grade trenches in SWSA 5 North would continue under the No Action Alternative.
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The four action alternatives would result in this waste being treated and the primary source of
contamination in SWSA 5 North would be removed.

The No Action Alternative would not involve the clearing of any land or loss of habitat; however,
over the long term after loss of institutional control, the wastes would eventually be released into the
environment and would pose a threat to biota. Alternatives that include waste treatment would involve
the construction of a single, compact process building affecting approximately 2 to 2.8 ha (5 to 7 acres)
of young to mid-successional forested habitat, depending on the treatment selected. The Treatment and
Waste Storage at ORNL Alternative would require an additional 0.3 to 0.8 ha of land (0.75 to 2 acres)
for the construction of storage facilities needed to implement this alternative. Some construction-related
wildlife displacement would be likely, and there is a potential for an increase in road kills during the
construction, operations, and D&D activities.

There have been no sensitive plant species, either Federal- or State-listed, identified to occur
exclusively in the proposed site area. Therefore, the land clearing and increased area activity that would
result from implementation of the four alternatives that include waste treatment would not result in the
loss of compatible habitat for any listed plant species. No threatened or endangered species, either State
or Federal, were identified at the proposed site during a survey conducted in the summer of 1999. No
impacts to threatened and endangered species or aquatic biota are expected from the implementation of
any of the treatment alternatives.

4.4 GEOLOGY AND SEISMICITY IMPACTS

The potential impacts to geology and seismicity were analyzed for each alternative for the
proposed TRU Waste Treatment Facility.

4.4.1 Methodology
Methods used to determine the environmental impacts for each alternative are listed below.

e Identified activities that could affect near-surface geology (pile driving, blasting, etc.) or deep
geology.

e Identified major load-bearing structures that could potentially affect geologic faults.

e Identified the seismic zone for the proposed facility location and required building requirements.
e Quantified the amount of soil disturbed.

4.4.2 No Action Alternative

There would be no construction under the No Action Alternative; therefore, no soils would be
disturbed. However, impacts from the ongoing release of contaminants into soils would continue.

The waste stored in the SWSA 5 North trenches would continue to be a source of primary
contamination to soils and secondary contamination to soils and groundwater in the SWSA 5 North
area. Approximately 14,000 curies of radiation is estimated in the waste contained in these trenches.

The TRU and alpha low-level waste contained in the trenches is stored in 4-inch-thick concrete
casks, or a combination of wood and metal boxes. Radioactive contaminants have been identified in the

TRU Waste Treatment Project, FINAL Environmental Impact Statement

4-11



soil and groundwater in SWSA 5 North, and over the 100-year life of this alternative, the waste would
continue to impact the soils in this area.

The TRU waste currently stored in the Melton Valley Storage Tanks, and the various storage
buildings and bunkers, poses little threat to the site soils or geology during the institutional control
period. The nature of the sludge and supernate waste currently contained within the Melton Valley
Storage Tanks, and the 0.5-inch-thick stainless steel construction of these tanks, suggest a breach in
tank integrity is unlikely in the near future. Likewise, the materials stored in the various buildings and
bunkers are primarily solids, and although the individual containment vessels (drums, rolloff
boxes, etc.) lack the overall integrity of the Melton Valley Storage Tanks, a release is not expected
during this time.

The No Action Alternative would not affect geologic faults or regional seismicity, as there would
be no construction.

After loss of institutional control, not only would releases continue from the SWSA 5 North
trenches, but the wastes in the buildings and bunkers at SWSA 5 North would be released due to
containment failure (building and bunker collapse and drum and cask failures) and would contaminate
the soil, surface water, and groundwater. Eventually, the wastes in all eight Melton Valley Storage
Tanks would be released via some form of tank failure. These wastes would also contaminate the soils
near the tanks, assuming that failure of a single tank results in 0.55 ha of land being contaminated
(Appendix F). While it is not possible to reliably predict if all tanks would fail at once or would be
spread out over a period of many years, wastes would contaminate soils over several hectares and
would constitute a source of contamination to the environment for many years after release.

4.4.3 Low-Temperature Drying Alternative

The activities associated with the Low-Temperature Drying Alternative proposed facility
construction, operation, or D&D activities would be expected to have a small impact on the immediate
site area geology and soils. No blasting or pile driving are expected to be required. The proposed
facility has been designed to take advantage of the existing topography contours of the site, in order to
minimize the amount of cut and fill (less than 22,937 m’ or 30,000 yd’) during construction of the
proposed facility, based on the facility design discussed in Chapter 2.

No significant removal or addition to the indigenous soils from the site is expected; however, 2 ha
(5 acres) would be graded and the soils disturbed during construction of the low-temperature drying
waste treatment facility. Further, the removal of the TRU waste from the SWSA 5 North trenches
would beneficially impact the area by removing the primary source of contamination to the soils.

Upon competition of the facility D&D activities, the original site contours would be largely
restored. The impacts from erosion and other undesirable downhill or downstream effects of storm
water runoff are expected to be negligible due to the proposed site layout plan, including passive
diversion and hold-up features (see Section 4.5.1.3 for a discussion of soil erosion and dust control).
Essentially no change would be made to the current storm water flows, directions, or collection points
beyond the boundaries of the facility due to soil disturbance.

The Low-Temperature Drying Alternative would not affect geologic faults or regional seismicity.
The proposed facility for the Low-Temperature Drying Alternative is located in Seismic Zone 2, and
would be designed with consideration to the Uniform Building Code (UBC) requirements of Seismic
Zone 2 facilities. The low-temperature drying waste treatment facility has a projected life of 11 years,
and would be designated as a non-reactor nuclear facility as defined in DOE Order 5480.23, which
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dictates two containment barriers to the release of contamination during waste treatment operations and
shielding/confinement for worker protection and contamination control. The facility would be compact,
cubic in dimensions, and heavily shielded, all of which facilitate meeting the required standards.

4.4.4 Vitrification Alternative

The activities associated with the vitrification facility construction, operation, or D&D activities
would be expected to have a small impact on immediate site geology and soils. No blasting or driving
would be required; therefore, on-site activities should not impact the local subsurface materials.
However, 2.8 ha (7 acres) would be graded and the soils disturbed during construction of the
vitrification waste treatment facility. Erosion impacts are expected to be negligible and are discussed
further in Section 4.5.1.4.

The Vitrification Alternative would not affect geologic faults or regional seismicity. Since the
proposed facility for the Vitrification Alternative is located in Seismic Zone 2, it would be designed
with consideration to the UBC requirements of Seismic Zone 2 facilities. The facility would be
designated as a non-reactor nuclear facility as defined in DOE Order 5480.23, which dictates two
containment barriers to the release of contamination during waste treatment operations and
shielding/confinement for worker protection and contamination control. The facility would be compact,
cubic in dimensions, and heavily shielded, all of which facilitate meeting the required standards.

The removal of the TRU waste from the SWSA 5 North trenches would beneficially impact the
area by removing the primary source of contamination to the soils. Following completion of the
scheduled project D&D activities, the site contours would be largely returned to pre-existing
conditions.

4.4.5 Cementation Alternative

The activities associated with the cementation facility construction, operation, or D&D activities
would be expected to have a small impact on the immediate site geology and soils. No blasting or pile
driving would be required; therefore, on-site activities should not impact the local subsurface materials.
However, 2 ha (5 acres) would be graded and the soils disturbed during construction of the cementation
waste treatment facility. No significant removal or addition to the indigenous soils from the site is
expected.

The Cementation Alternative would not affect geologic faults or regional seismicity. The proposed
facility would be located in Seismic Zone 2, and designed with consideration to the UBC requirements
of Seismic Zone 2 facilities. The facility would be designated as a non-reactor nuclear facility as
defined in DOE Order 5480.23, which dictates two containment barriers to the release of contamination
during waste treatment operations and shielding/confinement for worker protection and contamination
control. The facility would be compact, cubic in dimensions, and heavily shielded, all of which
facilitate meeting the required standards.

Impacts from erosion and other undesirable downhill or downstream effects of storm water runoff
are expected to be negligible due to the proposed site layout plan (see further discussion in
Section 4.5.1.5). The removal of the TRU waste from the SWSA 5 North trenches would beneficially
impact the area by removing the primary source of contamination to the soils. Following completion of
the scheduled project D&D activities, the site contours would be largely returned to preexisting
conditions.
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4.4.6 Treatment and Waste Storage at ORNL Alternative

Small impacts to site geology and soils would be expected with the implementation of the
Treatment and Waste Storage at ORNL Alternative. This alternative would involve treatment by
low-temperature drying, vitrification, or cementation. These impacts are discussed in the previous
sections. Following treatment, the waste would be stored onsite at ORNL in the existing storage
facilities for contact-handled and remote-handled TRU waste or new waste storage facilities as required
to handle the volume of treated wastes. The new waste storage facilities would require an additional
0.3 to 0.8 ha (0.75 to 2 acres) of land depending on the selected treatment method.

4.4.7 Geology and Seismicity Impacts Summary

None of the alternatives would impact deep or near-surface geology because there would be no
blasting or pile driving involved with any of the alternatives. None of the alternatives would impact the
regional seismicity. Under the No Action Alternative the waste from the trenches in SWSA 5 North
would continue to release radiological contamination to the soils from these unlined trenches. The four
action alternatives would treat the waste that is the primary source of soil contamination in the SWSA 5
North area, but some contaminated soils would likely remain in place until addressed under a CERCLA
action. Each alternative that includes waste treatment would disturb soils due to construction and
demolition activities; however, the impacts are expected to be small because no significant removal or
addition of soils at the site is expected and the proposed facility would take advantage of site contours.
By comparison, no soil disturbance would occur under the No Action Alternative. However, after the
loss of institutional control under No Action, wastes from the Melton Valley Storage Tanks and wastes
in the trenches, bunkers, and buildings at SWSA 5 North would contaminate soils.

4.5 WATER AND WATER QUALITY IMPACTS

The impacts to surface water (Section 4.5.1) and groundwater (Section 4.5.2), and wetlands and
floodplain resources (Section 4.5.3), were analyzed for all alternatives to the proposed action.

4.5.1 Surface Water Impacts

This section discusses the environmental impacts to the proposed area’s surface water resources.
Impacts from the construction, operation, and D&D phases of the proposed facilities are discussed, as
applicable, for each alternative. Water use is evaluated in the Utility Requirements Impacts,
Section 4.9.
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4.5.1.1 Surface water impacts methodology

Methods used to determine potential impacts to surface water for each alternative are listed below.
e Determined changes in surface water quality due to runoff or contamination releases.

e Estimated potential sediment loading using the Revised Universal Soil Loss Equation (Toy and
Foster 1998).

e Described storm water control and monitoring measures.

e (Calculated the amount of sanitary wastewater and process wastewater volumes and compared these
volumes to the capacity of the existing wastewater systems expected to process these waste waters.

4.5.1.2 No Action Alternative

Currently, the SWSA 5 North trenches and nearby areas in this watershed sub-basin release 6% of
the total measured strontium-90 and 3.6% of the total measured cesium-137 to the surface waters of the
Melton Valley Watershed, which is part of the White Oak Creek Watershed [Remedial Investigation
Report on the Melton Valley Watershed at Oak Ridge National Laboratory, Oak Ridge Tennessee,
Volume I, DOE/OR/02-1546/V1&D2 (DOE 1997a)]. The No Action Alternative would continue to
impact the surface waters of White Oak Creek and waters downstream from White Oak Lake due to the
continued storage of the waste in the SWSA 5 North trenches, which contain 14,000 curies of activity
(including americium-241 and curium-244). If the No Action Alternative were implemented, the rate of
long-lived radionuclide release could increase over time potentially affecting downstream waters. The
long-lived nature of the radionuclides in the solid waste and their high curie content would result in
long-term contamination.

Continued storage of the wastes in the Melton Valley Storage Tanks is not expected to result in a
release to the surface waters in Melton Branch, White Oak Creek, White Oak Lake, and the unnamed
tributary west of the Melton Valley Storage Tanks under normal operations during institutional control.
The existing sludge and supernate inventories are stored in corrosion-resistant 304 SS tanks that have
secondary containment provided by 304 SS-lined concrete vaults. The Melton Valley Storage Tanks
undergo annual integrity assessments, which are required by RCRA, and must maintain their release
detection monitoring capabilities. Results of these annual assessments continue to demonstrate that the
Melton Valley Storage Tanks are not releasing hazardous constituents or radionuclides to the
environment.

In addition, the No Action Alternative would not generate wastewater. Any wastewater that results
from spill clean-ups in the vaults would be managed as mixed wastes, or bottled and transported to the
low-level waste evaporator at ORNL. Storm water runoff from the Melton Valley Storage Tanks area
would continue to be collected in open channels and storm water culverts and diverted to Melton
Branch.

Potential impacts to surface water over the next 10,000 years, after loss of institutional control,
could come from the release of radionuclides and non-radionuclides from sources such as the Melton
Valley Storage Tanks, as well as trenches and buildings and bunkers at the SWSA 5 North area. These
potential impacts were evaluated semi-quantitatively for a scenario in which the Melton Valley Storage
Tanks leak gradually into White Oak Lake, and qualitatively for releases from all other sources. For
this scenario, it was assumed that the tanks all leak at a constant rate of 1% of their volume per year.
Therefore, the entire liquid contents of the tanks are assumed to be transferred to White Oak Lake over
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a period of 100 years, as previously described in Section 4.3.2. This scenario results in the daily release
of only 41 liters of liquid waste per day from the combined tanks, which equates to a steady-state
concentration in White Oak Lake that is described by the following equation:

Ciare = Crank X Fran/Flake = 41/4.6 x 10" = Cue X 9.02 x 107

Average concentrations of radionuclides in the tanks and steady-state concentration were presented
in Section 4.3.2. Examination of the non-radionuclide concentrations in the Melton Valley Storage
Tanks reveals that their steady-state concentrations would not exceed current State of Tennessee Water
Quality Criteria or Federal Ambient Water Quality Criteria. Thus, releases from the Melton Valley
Storage Tanks should have negligible adverse impacts to surface water quality.

However, it is likely that most, if not all, of the contents of the SWSA 5 North trenches and
buildings and bunkers in this area would be released to the environment during the 10,000 years
following the loss of institutional control. Accurate estimation of the impacts to surface water from
those sources is difficult because of the uncertainties associated with the nature and rates of the
releases. However, there are likely to be releases from SWSA 5 North trenches, at least as much as
current levels, and from the bunkers and buildings. These releases would adversely affect water quality.
Contaminant releases over time are partially offset by radioactive decay of waste constituents during
the 10,000 years after the loss of institutional control.

4.5.1.3 Low-Temperature Drying Alternative

Impacts to White Oak Creek, Melton Branch, and White Oak Lake during the construction period
are expected to be negligible because soil erosion and dust control measures would be implemented
(silt fences, planting vegetative cover, storm drainage controls, etc.). However, if soil erosion and
fugitive dust were not controlled during the construction period, surface water quality (and associated
aquatic biota) would be impacted from increased siltation and turbidity. Soil erosion rates are based on
the general climatic conditions for eastern Tennessee, the soil types, the length and slope of the
construction cut, and the amount of time the soil would be exposed. The Revised Universal Soil Loss
Equation (Toy and Foster 1998) estimates approximately 405 metric tonnes/ha/year
(181 tons/acre/year) of soil loss in the absence of controls (Appendix F.1 contains the detailed
calculations and assumptions used for these data). Normal soil loss for unexposed but similar soils
would be at a rate of approximately 6.7 metric tonnes/ha/year (3 tons/acre/year) (Moneymaker 1981).
For instance, the clearing of approximately 2 ha (5 acres), and digging the foundation for the
low-temperature drying waste treatment facility, could potentially result in soil erosion from wind and
specially precipitation runoff.

The unnamed tributary to White Oak Creek that flows along the eastern edge of the proposed
facility boundary would likely experience some increased siltation during construction in order to route
this tributary through a culvert. Impacts should be minor because the tributary is small with very little
actual flow. Soil erosion, especially during rain events, could be deposited onto the floodplains for
Melton Branch and White Oak Creek, causing increased short-term siltation and turbidity in the
streams and White Oak Lake.

Impacts to Melton Branch, White Oak Creek, and White Oak Lake resulting from the operation of
a low-temperature drying waste treatment facility are expected to be negligible for the reasons
described below. During operations, the facility would not treat process and sanitary wastewater onsite
and no wastewater would be released to surface waters. Sanitary wastewater would be contained and
transported by vendors for disposal at an NPDES-permitted wastewater treatment plant. Any excess
water that may be generated from the facility would be collected, contained, and transported by tanker
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truck offsite by vendors for treatment and/or disposal at an appropriate permitted facility. The total
amount of sanitary wastewater that would be generated for this alternative is estimated to be 1,560 m’
(412,000 gal) (Roy 1999). NPDES-permitted wastewater treatment plants that potentially could be used
to treat this wastewater include plants located on the ORR (ORNL, Y-12, or ETTP), or those located
offsite such as the City of Oak Ridge or the Kingston wastewater treatment plants. These wastewater
treatment plants have capacities to treat sanitary wastewater that range from 681,000 m’/day
[180,000,000 gal per day (gpd)] at the ORNL plant, to 22,200 m*/day (5,870,000 gpd) at the city of
Oak Ridge plant. All of these wastewater treatment plants are operating below their design capacities,
so the impact of this additional waste stream from the low-temperature drying waste treatment facility
would be negligible to the sanitary wastewater systems. Water usage is discussed in Section 4.9.

The treatment of the wastes removed from the SWSA 5 North trenches would have a positive
impact on the surface waters of the Melton Valley and White Oak Creek Watersheds by reducing the
amount of radionuclides that could be released to the surface waters.

During facility operations, storm water would be controlled and monitored according to the
requirements of the facility’s storm water permit to minimize any potential impacts. For example, storm
water runoff originating outside the facility boundary would be directed either beneath or around the
site (Section 2.4.1). Both off-site and on-site storm water would be managed, so the volumes, rate of
flow, direction, or final destination of these flows would not significantly be changed. The facilities’
paved areas and parking lots would generally drain west to a detention basin, and the basin outlet
would drain through a gate valve to a drainage ditch along the main access road to the facility and
eventually cross to the north via an existing culvert under the road. The facility roof and eastern edge of
the facility’s paved area would drain east to a catch basin that is also equipped with a gate valve. This
flow would be directed through a culvert under the Old Melton Valley Road to an existing drainage
area located on the north side of this road. The storm water flow from this ditch would eventually reach
White Oak Creek. Although the storm water falling on the site would travel more quickly to the
retention ditches and areas, the design and hold-up capacity for the retention ditches and areas would
result in a rate and location of discharge that is comparable to the pre-development characteristics. In
the unlikely event of an outdoor spill or leak of hazardous materials, the gate valves would be closed to
contain the event during its cleanup. Storm water drainage off the Melton Valley Storage Tanks vault
roof would be captured and diverted to an eastern, gated drainage culvert to be installed for the
proposed facility.

The impacts to surface water from D&D activities of the proposed facility are expected to be
negligible, and generally similar to those discussed for construction and operation activities. No
discharges of wastewater would take place during the facility’s D&D activities. Mitigation measures to
control soil erosion and fugitive dust during D&D activities would be used to minimize the transport of
soil to surface water.

4.5.1.4 Vitrification Alternative

The impacts to White Oak Creek, Melton Branch, and White Oak Lake during the construction
phase are expected to be negligible because soil erosion and fugitive dust control measures would
be implemented (described in Section 4.5.1.3). In the absence of such controls, potential
construction-related soil loss is estimated at a rate of 405 metric tonnes/ha/year (181 tons/acre/year)
(Appendix F.1), and the impacts would be similar to those described in Section 4.5.1.3.

The impacts to Melton Branch, White Oak Creek, and White Oak Lake from the 3-year operations
of the proposed facility are also expected to be negligible. No sanitary wastewater or process
wastewater would be discharged directly to the environment. The amount of sanitary wastewater
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generated over the life of the vitrification facility would be 6,283 m® (1.66 million gal). There is a
slightly higher probability that contaminants could be released into the environment because of
additional treatment of process wastewater for this alternative. Process wastewater would be recycled to
the extent possible, but occasional “bleeding” of excess water in the system would be required. The
process wastewater that is occasionally drawn off the system would be sent to an evaporator, with the
condensate sent to a wastewater treatment facility for discharge into an NPDES-approved outfall. The
extra step of sending excess process wastewater to the evaporator slightly increases the risk of releasing
contaminants to the environment. The condensate would meet applicable NPDES permit limits, and
should not have any adverse impacts to surface water. The concentrate left in the evaporator would be
mixed with grout binders to form a stabilized waste form that would have no impacts to the surface
water quality.

The removal of the wastes from the SWSA 5 North trenches would have a positive impact on the
surface waters of the Melton Valley and White Oak Creek Watersheds by reducing the amount of
radionuclides that could be released to the surface waters.

Storm water would be managed similar to the methods discussed previously for the
Low-Temperature Drying Alternative. The impacts of treating the additional wastewaters at the chosen
wastewater treatment plant should be negligible for the same reasons discussed for the
Low-Temperature Drying Alternative.

The impacts to surface water from D&D activities for the Vitrification Alternative are expected to
be negligible and generally similar to those discussed for construction and operation phase activities.
No discharges of wastewater would take place during the D&D phase, and overall impacts to surface
water during the approximate 2-year D&D phase should be negligible.

4.5.1.5 Cementation Alternative

Impacts to the surface waters of White Oak Creek, Melton Branch, and White Oak Lake during the
construction phase are expected to be negligible because soil erosion and dust control measures would
be implemented as described in Section 4.5.1.3. In the absence of such controls, soil loss at a rate of
approximately 405 metric tonnes/ha/year (181 tons/acre/year) (Appendix F.1) could be expected, and
the impacts would be similar to those described in Section 4.5.1.3.

The impacts to Melton Branch, White Oak Creek, and White Oak Lake associated with facility
operations are also expected to be negligible. The proposed facility would not release process and
sanitary wastewater, and no sanitary water or process wastewater would be discharged directly to the
environment. The total amount of sanitary wastewater generated over the life of the cementation
facility would be 5,020 m’ (1.33 million gal). The impacts of treating the additional wastewater at area
wastewater treatment plants should be negligible for the same reasons discussed for the
Low-Temperature Drying Alternative. Storm water would be managed similar to the methods
Low-Temperature Drying Alternative.

The removal of the wastes from the SWSA 5 North trenches would have a positive impact on the
surface waters of the Melton Valley and White Oak Creek Watersheds by reducing the amount of
radionuclides that could be released to the surface waters of the area.

The impacts to surface water from D&D activities are expected to be negligible and generally
similar to those discussed for construction and operations phase activities. No discharges of wastewater
would take place during the D&D phase, and overall impacts to surface water during the D&D
activities should be negligible.
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4.5.1.6 Treatment and Waste Storage at ORNL Alternative

Impacts to White Oak Creek, Melton Branch, and White Oak Lake from the construction of waste
treatment and storage facilities required for this alternative are expected to be negligible because soil
erosion and dust control measures would be implemented during the construction of these facilities. In
the absence of effective soil erosion controls, soil loss would be at a rate of 405 metric tonnes/ha/year
(181 tons/acre/year) for this alternative (Appendix F.1), which would result in similar impacts to those
described in Section 4.5.1.3.

The impacts to Melton Branch, White Oak Creek, and White Oak Lake during the facility
operations of the waste treatment and storage facilities are also expected to be negligible. No sanitary
wastewater or process wastewater would be discharged directly to the environment, with the exception
of the vitrification treatment process wastewater, as discussed in Section 4.5.1.4. The impact of treating
the additional waste at area wastewater treatment plants should be negligible for the reasons stated for
the Low-Temperature Drying Alternative. Storm water would be managed as discussed for each of the
previous treatment alternatives.

During institutional control, the interim storage of the TRU, remote-handled low-level, low-level,
and mixed waste residuals in the new and existing waste storage facilities at ORNL should have no
adverse impacts to the surface water because the wastes would be contained. The treatment of wastes
removed from the SWSA 5 North trenches would have a beneficial impact on the surface waters of the
Melton Valley and White Oak Creek Watersheds by reducing the amount of radionuclides released to
surface water. However, after the loss of institutional control, waste constituents would eventually be
released into the surface water. Impacts would be bounded by the No Action Alternative
(Section 4.5.1.2), because the waste would be treated and better contained.

The impacts to surface water from D&D activities are expected to be negligible and generally
similar to those discussed for construction and operations phase activities. No discharges of wastewater
would take place during the D&D phase. Thus, overall impacts to surface water during D&D activities
should be negligible.

4.5.1.7 Summary of Surface Water Impacts

The surface waters of the Melton Valley watershed would continue to be negatively impacted with
the implementation of the No Action Alternative. Currently, the trenches in SWSA 5 North account for
6% of the strontium-90 and 3.6% of the cesium-137 in the surface waters measured at White Oak Dam
for the Melton Valley Watershed (ORNL et al. 1997). The No Action Alternative would not involve
any waste treatment, and the continued release of contaminants in the SWSA 5 North trenches would
be a continuing source of contamination to the surface waters of the Melton Valley and White Oak
Creek Watersheds. By comparison the treatment alternatives would treat the primary source of
contamination that impact the surface waters of the Melton Valley Watershed. Facility operation
impacts to surface water quality would be negligible for any of the treatment alternatives. Wastewater
would not be treated onsite under the Low-Temperature Drying and Cementation Alternatives. The
process wastewater from the vitrification facility would be occasionally drawn off the system and sent
to an evaporator, with the condensate sent to a wastewater treatment facility for discharge into an
NPDES-approved outfall. The extra step of sending excess process wastewater to the evaporator
slightly increases the risk of releasing contaminants to the environment. Some construction-related
erosion and storm water runoff would occur, but it is expected to be a minor influence on White Oak
Creek and White Oak Lake.

TRU Waste Treatment Project, FINAL Environmental Impact Statement

4-19



’ 4.5.2 Groundwater Impacts

This section discusses the environmental impacts to the area’s groundwater resources. None of the
alternatives would use groundwater as a direct source of water; therefore, impacts to groundwater
quantity from usage were not evaluated. Water usage is discussed in Section 4.9.

’ 4.5.2.1 Methodology
Methods used to analyze the impacts to groundwater conditions are listed below.

e  Identified pathways through which groundwater contamination could occur.
e Quantified the types and levels of existing groundwater contamination.

4.5.2.2 No Action Alternative

Under the No Action Alternative, waste storage in the unlined trenches at SWSA 5 North would
continue. The trenches have infiltration and seasonal inundation of groundwater, and have a
“bathtubbing” effect intermittently throughout the year. These trenches are a source of contamination to
groundwater and would continue to impact the groundwater in the Melton Valley and White Oak Creek
Watersheds. The volume of contaminated groundwater is estimated to be approximately 1.3E+05 ft’. Well
samples in the area indicate elevated levels of americium-241 and curium-244 ranging up to 5,940 pCi/L
[Remedial Investigation Report on the Melton Valley Watershed at Oak Ridge, Tennessee (DOE 1997a)].

Under the No Action Alternative, the TRU waste contained in the Melton Valley Storage Tanks and
the various storage buildings and bunkers poses little threat to groundwater. A breach in tank integrity is
unlikely in the near future under normal operating conditions, due to the nature of the sludge and
supernate waste currently contained within the Melton Valley Storage Tanks and the 0.5-inch-thick
304 SS construction of these tanks. The materials stored in the various buildings and bunkers are
primarily solids, and although the individual containment vessels (drums, rolloff boxes, etc.) lack the
overall integrity of the Melton Valley Storage Tanks, an impact to groundwater is not expected.

After loss of institutional control, wastes in the trenches, bunkers, and buildings at SWSA 5 North
and wastes in the Melton Valley Storage Tanks could enter the soils and eventually the groundwater due
to containment failure.

4.5.2.3 Low-Temperature Drying Alternative

No direct groundwater impacts are anticipated from the construction, operation, and D&D
activities of a low-temperature drying waste treatment facility, as the only discharge would be storm
water runoff. Facility containment systems would keep spills (if they occur) from leaving the facility or
site and percolating into the ground. Most loading and unloading of waste materials would be
performed in paved areas that are not exposed to the weather or storm water runoff.

Groundwater elevation data obtained from an ORNL monitoring well located almost directly in the
center of the proposed treatment facility site indicate that the groundwater is well below the foundation
level of the facility. Due to very impervious material (silty clay); however, a potential of perched
groundwater exists during wet-weather seasons. Any perched groundwater buildup behind the retaining
wall and the south wall of the building would be relieved and diverted to the modified drainage area
implemented for this alternative.
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In addition, the facility would treat wastes contained in the SWSA 5 North trenches, thereby
reducing the primary source of contamination in the SWSA 5 North area. As a result, the operation of
this facility would have a beneficial impact on the groundwater of the area.

4.5.2.4 Vitrification Alternative

No direct impacts to groundwater would be expected from the construction, operation, and D&D
activities of the vitrification facility, as the only discharge would be storm water runoff. Containment
systems incorporated into the facility design would keep spills (if they occur) from leaving the facility
or site and percolating into the ground. Most loading and unloading of waste materials would be
performed in paved areas that are not exposed to the weather or storm water runoff.

Groundwater elevation data obtained from an ORNL monitoring well located almost directly in the
center of the proposed treatment facility site indicate that the groundwater is well below the foundation
level of the facility. Due to very impervious material (silty clay); however, a potential of perched
groundwater exists during wet-weather seasons. Any perched groundwater buildup would be relieved
and diverted to the modified drainage area implemented for this alternative.

In addition, the vitrification facility would treat the wastes contained in the SWSA 5 North
trenches and thereby reduce the primary source of contamination in the SWSA 5 North area. As a
result, the operation of this facility would have a beneficial impact on the groundwater of the area.

4.5.2.5 Cementation Alternative

No direct impacts to groundwater would be expected as a result from the construction, operation,
and D&D activities of a cementation facility, as the only discharge from the facility would be storm
water runoff. Containment systems are incorporated into the facility design, which would keep spills (if
they occur) from leaving the facility or site and percolating into the ground. Most loading and
unloading of waste materials would be performed in paved areas that are not exposed to the weather or
storm water runoff.

Groundwater elevation data obtained from an ORNL monitoring well located almost directly in the
center of the proposed treatment facility site indicate that the groundwater is well below the foundation
level of the facility. Due to very impervious material (silty clay); however, a potential of perched
groundwater exists during wet-weather seasons. Any perched groundwater buildup would be relieved
and diverted to the modified drainage area implemented for this alternative.

In addition, the cementation facility would treat the waste contained in the SWSA 5 North
trenches, thus reducing the primary source of contamination in the SWSA 5 North area. As a result, the
operation of this facility would have a beneficial impact on the groundwater of the area.

4.5.2.6 Treatment and Waste Storage at ORNL Alternative

No direct impacts to groundwater would be expected from the construction, operation, and D&D
activities of a treatment facility, or the construction and operation of storage facilities under this
alternative, as the only discharge would be storm water runoff. Containment systems incorporated into
the design for each facility would keep spills, if they occur, from leaving the facility or site and
percolating into the ground. Most loading and unloading of waste materials would be performed in
paved areas that are not exposed to the weather or storm water runoff.
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The existing TRU waste bunkers are partially underground and are constructed in a manner to facilitate
potential containment vessel failure. New waste storage facilities required for interim storage of the
treated waste at ORNL would be constructed in a similar manner, so there would be no impact to the
groundwater under normal waste storage conditions. In addition, a waste treatment facility would treat
the waste contained in the SWSA 5 North trenches and thereby eliminate the primary source of
contamination in the SWSA 5 North area. The impacts are expected to be primarily beneficial in light
of attempts to remove the waste, treat, and store onsite. However, after the loss of institutional control,
waste constituents would eventually be released into the groundwater. While impacts are bounded by
the No Action Alternative, they are expected to be less because the waste would be treated and better
contained.

4.5.2.7 Summary of Groundwater Impacts

No groundwater would be pumped for any of the alternatives; therefore, there are no impacts to
groundwater quantity expected as a result of any action alternative. The implementation of the No
Action Alternative would result in the continued release of radioactive contaminants from the SWSA 5
North trenches, especially strontium-90, into the near-surface groundwater and eventually into the
surface water of White Oak Creek. After loss of institutional control all wastes from the Melton Valley
Storage Tanks and the bunkers and buildings at SWSA 5 North could also be released. By comparison,
the four action alternatives would remove and treat these wastes, eliminating a primary source of
groundwater contamination in the SWSA 5 North area, and resulting in a beneficial effect on the
environment. Under the Treatment and Waste Storage at ORNL Alternative however, contaminants
could be released after the loss of institutional control. The impacts would be less than the impacts after
loss of institutional control under No Action because the waste would be treated and better contained.

4.5.3 Wetlands and Floodplains Impacts

This section discusses the environmental consequences and impacts to wetlands and floodplains
that would result from the implementation of the alternatives for the proposed action.

4.5.3.1 Methodology
Methods used to analyze the impacts to wetlands and floodplains are listed below.
e Determined whether a floodplain or wetland assessment was needed by:

— determining the 100-year or 500-year floodplain from Federal Emergency Management Agency
(FEMA) maps for the Melton Valley watershed;

— identifying and mapping wetlands during a field survey performed in 1999 (Appendix C.1); and

— comparing the locations of wetlands and floodplains with the areas expected to be disturbed by
the construction, operations, and D&D activities of the treatment facility.

e Prepared as needed, a floodplain or wetland assessment.
e Evaluated whether stormwater runoff would affect wetlands or floodplains.
4.5.3.2 No Action Alternative

The TRU and alpha low-level waste currently stored in the Melton Valley Storage Tanks and the
RCRA-permitted storage facilities under the No Action Alternative would not impact the six wetlands
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(Figure 4-1) located in the area, nor the Melton Branch and White Oak Creek floodplains. Because
essentially no wastes would be released from these facilities, no impacts to the wetlands and
floodplains in the area would result from continued normal operations of this facility.

Radionuclide migration from the TRU and alpha low-level wastes stored in the unlined trenches at
SWSA 5 North would continue to impact the floodplain in the SWSA 5 North area. The soils around
the trenches and White Oak Creek indicated gamma contamination at the surface equal to 50 prem/hour
(DOE 1997a), which would continue to exist in the White Oak Creek floodplain.

Waste releases from the Melton Valley Storage Tanks and trenches, bunkers, and buildings at
SWSA 5 North after loss of institutional control would eventually contaminate wetlands in the area.

4.5.3.3 Low-Temperature Drying Alternative

There would be an impact to Wetland B associated with the implementation of the
Low-Temperature Drying Alternative. Wetland B, located on the eastern edge of the project site, would
be adversely affected by construction of the proposed facility. Wetland B (Figure 4-1) is a 0.012-ha
(0.03-acre) intermittent stream/seep that would be eliminated by construction, since installation of a
culvert in this area would effectively drain this wetland. A wetlands assessment for this wetland
(Appendix C.6) was performed per 10 CFR 1022, and coordination is ongoing with the State of
Tennessee regarding possible mitigation for Wetland B.

Impacts to Wetlands D, E, and F (Figure 4-1) should be negligible as long as soil erosion is
successfully controlled during construction. However, if soil erosion is not controlled during the
construction phase, Wetlands D, E, and F could be adversely impacted temporarily by excessive
siltation, which would be detrimental to aquatic biota in the wetlands. Impacts to Wetlands A and C
(Figure 4-1) should be negligible because their locations are outside the areas to be cleared for
construction and, due to mitigation measures, they would not be affected by siltation.

Under this alternative, there would be no construction in the Melton Branch and White Oak Creek
100-year and 500-year floodplains, and a floodplains assessment per 10 CFR 1022 is not required.
Secondary impacts related to construction (sediment runoff) to the floodplains of Melton Branch and
White Oak Creek are expected to be small as long as soil erosion measures are successfully instituted,
as described for surface water (Section 4.5.1.3). Some deposition of soil would occur, but the impacts
are only likely to be adverse if the soil erosion is unchecked.

Impacts to wetlands and floodplains from the operation and D&D of the proposed treatment
facility are expected to be negligible. These impacts would be similar to those discussed for the
construction and operation phase activities for surface water in Section 4.5.1.3.

The TRU and alpha low-level wastes stored in the unlined trenches at SWSA 5 North would be
removed for treatment in the proposed facility. The removal of this waste would eliminate the primary
source of contamination to the White Oak Creek floodplain in the area; however, secondary
contamination from the soil and groundwater would continue to impact the White Oak Creek floodplain
in the SWSA 5 North area. The soils around the trenches and White Oak Creek indicated gamma
contamination at the surface equal to 50 urem/hour (DOE 1997a), which would continue to exist in the
White Oak Creek floodplain. This soil contamination would have to be remediated as a separate
CERCLA action.
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4.5.3.4 Vitrification Alternative

There would be an impact to Wetland B associated with the implementation of the Vitrification
Alternative. Under this alternative, Wetland B (Figure 4-1) would also be eliminated by facility
construction, since the installation of a culvert in this area would drain the wetland. A wetlands
assessment (Appendix C.6) was performed per 10 CFR 1022, and coordination is ongoing with the
State of Tennessee regarding possible mitigation for Wetland B. Impacts to Wetlands D, E, and F
(Figure 4-1) should be negligible as long as soil erosion is successfully controlled during construction.
However, if soil erosion is not controlled during the construction phase, Wetlands D, E, and F could be
adversely impacted temporarily by excessive siltation, which would be detrimental to aquatic biota in
the wetlands. Impacts to Wetlands A and C (Figure 4-1) should be negligible because their locations
are outside the areas to be cleared for construction and, due to mitigation measures, they would not be
impacted by excess siltation.

Under this alternative, there would be no construction in the Melton Branch and White Oak Creek
floodplains, and a floodplains assessment per 10 CFR 1022 is not required. The construction impacts to
the floodplains of Melton Branch and White Oak Creek are expected to be small as long as soil erosion
measures are successfully instituted, as described for surface water (Section 4.5.1.3). Some deposition
of soil would occur, but the impacts to the floodplain would only be adverse if the soil erosion is
unchecked.

Impacts to wetlands and floodplains from the operation and D&D activities of the treatment
facility are expected to be negligible. These impacts would be similar to those discussed for the
construction and operation phase activities for surface water in Section 4.5.1.3.

The TRU and alpha low-level wastes stored in the unlined trenches at SWSA 5 North would be
removed for treatment in the proposed facility. The removal of this waste would eliminate the primary
source of contamination to the White Oak Creek floodplain in the area; however, secondary
contamination from the soil and groundwater would continue to impact the White Oak Creek floodplain
in the SWSA 5 North area. The soils around the trenches and White Oak Creek indicated gamma
contamination at the surface equal to 50 urem/hour (DOE 1997a), which would continue to have an
impact on the White Oak Creek floodplain. This soil contamination would have to be remediated as a
separate CERCLA action.

4.5.3.5 Cementation Alternative

There would be an impact to Wetland B associated with the implementation of the Cementation
Alternative, since Wetland B (Figure 4-1) would be eliminated by facility construction. Installation of a
culvert in this area would effectively drain this wetland. A wetlands assessment (Appendix C.6) was
performed per 10 CFR 1022, and coordination is ongoing with the State of Tennessee regarding
possible mitigation for Wetland B. Impacts to Wetlands D, E, and F (Figure 4-1) should be negligible
as long as soil erosion is successfully controlled during construction. However, if soil erosion is not
controlled during the construction phase, Wetlands D, E, and F could be adversely impacted
temporarily by excessive siltation. Impacts to Wetlands A and C (Figure 4-1) should be negligible
because their locations are outside the areas to be cleared for construction and, due to mitigation
measures, they would not be impacted by excess siltation.
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Figure 4-1. Wetlands near the proposed TRU Waste Treatment Facility site.
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Under this alternative, there would be no construction in the Melton Branch and White Oak Creek
100- or 500-year floodplain; therefore, a floodplain assessment per 10 CFR 1022 is not required. The
construction impacts to the floodplains of Melton Branch and White Oak Creek are expected to be
small as long as soil erosion measures are successfully instituted, as described for surface water
(Section 4.5.1.3). Some deposition of soil is likely to occur, but the impacts are only likely to be
adverse if the soil erosion is unchecked.

Impacts to wetlands and floodplains from the operations and D&D activities of the treatment
facility are expected to be negligible. These impacts would be similar to those discussed for the
construction and operations and D&D phase activities for surface water in Section 4.5.1.3.

The TRU and alpha low-level wastes stored in the unlined trenches at SWSA 5 North would be
removed for treatment in the proposed facility. The removal of this waste would eliminate the primary
source of contamination to the White Oak Creek floodplain in the area; however, secondary
contamination from the soil and groundwater would continue to impact the White Oak Creek floodplain
in the SWSA 5 North area. The soils around the trenches and White Oak Creek indicated gamma
contamination at the surface equal to 50 prem/hour (DOE 1997a), which would continue to have an
impact on the White Oak Creek floodplain. This soil contamination would have to be remediated as a
separate CERCLA action under the FFA (See Section 8.2).

4.5.3.6 Treatment and Waste Storage at ORNL Alternative

Impacts to floodplains and wetlands during the institutional control period would be dependent on
the treatment option selected. These impacts, which are discussed in Sections 4.5.3.3, 4.5.3.4, and
4.5.3.5, would include the elimination of Wetland B. The construction of additional waste storage
facilities required for the interim storage of the treated wastes at ORNL should not impact any wetlands
or floodplains. It is assumed that these facilities would be located in the same area as the existing solid
waste storage facilities in Melton Valley. After the loss of institutional control, waste constituents
would eventually be released into the ground and surface water affecting the floodplains and wetlands
near SWSA 5 North. Impacts are bounded by the No Action Alternative, but releases should be less
because waste would be treated and better contained.

4.5.3.7 Wetlands and Floodplains Impacts Summary

Under the treatment alternatives, Wetland B (Figure 4-1) would be eliminated due to construction.
Installation of a culvert in this area would effectively drain the wetland if any of the treatment
alternatives is implemented. A field survey to characterize this and other wetlands (Appendix C.1) was
performed per 10 CFR 1022.11. In addition, a wetlands assessment for Wetland B (Appendix C.6) was
conducted, and coordination is ongoing with the State of Tennessee regarding possible mitigation
measures for this wetland.

There would be no construction in a floodplain, and a floodplain assessment under 10 CFR 1022
would not be required. Floodplain impacts would be small. The No Action Alternative would continue
to impact the White Oak Creek floodplain due to radionuclide migration from the SWSA 5 North
trenches during the institutional control period. After the loss of institutional control, loss of
containment for all the wastes in both the Melton Valley Storage Tanks and the trenches, buildings, and
bunkers at the SWSA 5 North area is assumed. These releases would adversely impact floodplains and
wetlands in the White Oak Creek area.
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4.6 WASTE MANAGEMENT AT ORNL

This section discusses the environmental impacts of the alternatives for the waste management
operations at ORNL. Under the treatment alternatives, wastes included in the proposed action are:

900 m® of remote-handled TRU sludge,

1,600 m’ of low-level supernate associated with the TRU sludges,

550 m® of remote-handled TRU waste/alpha low-level waste, and

1,000 m’ of contact-handled TRU waste/alpha low-level waste.

The sludge and supernate contained in the Melton Valley Storage Tanks, which are highly mobile in
the environment if spilled, would be changed to a much more environmentally benign waste form.
Solid remote-handled and contact-handled solid wastes, and the wastes contained in the unlined
trenches in SWSA 5 North, would be repackaged and compacted for off-site disposal.

Table 4-1 provides a comparison and summary of the estimated volumes of treated waste
generated for each waste type for each alternative. Waste volumes were calculated by summing the
wastes generated for the various waste categories for each treatment alternative shown in Tables 4-2,
4-3, and 4-4.

Table 4-1. Comparison of waste volumes generated by the alternatives that include waste treatment

Low-Temperature Vitrification Cementation

Drying Alternative Alternative waste Alternative waste
Waste type waste volumes (m3) volumes (ms) volumes (ms)
TRU 607 1,060 1,793
Remote-handled low-level waste 0 0 2,540
Low-level waste - primary 788 87 0
Low-level waste - secondary/D&D 1,990 4,893 2,833
Low-level waste/mixed - secondary 23 4 3
Sanitary wastes 1,760 7,201 7,437
Construction wastes 5,550 20,760 14,143
Recycle/reuse 115 120 77
TOTAL 10,833 34,128 28,826

m’ = cubic meters.
D&D = decontamination and decommissioning.
TRU = transuranic.

The impacts of disposal of these wastes were evaluated separately [Final Waste Management
Programmatic Environmental Impact Statement for Managing Treatment, Storage, and Disposal
of Radioactive and Hazardous Waste, DOE/EIS-0200-F, May 1997 (DOE 1997e¢), and Waste Isolation
Pilot Plant Disposal Phase Final Supplemental Environmental Impact Statement, DOE/EIS-0026-S-2,
September 1997d)].
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Table 4-2. Summary of projected waste volumes for the Low-Temperature Drying Alternative
(the total of each waste category is summarized in Table 4-1)

Waste stream

Category

| Projected volume out” |

Treatment requirement

Primary Waste Streams

Sludge (RH) TRU 180 m’ Dry, stabilize
Supernate/sludge wash water Low-level waste 588 m’ Dry, stabilize
CH solids TRU 324 m’ Various
RH solids TRU 99 m’ Various
Solids Low-level waste 200 m’ Various
Secondary Waste Streams

Primary waste containers

RH casks Low-level waste 1,217 m® None

CH drums and boxes Low-level waste 44 m’ Compaction
Construction debris Sanitary ~200 m° None
PPE (gloves, booties, etc.) Low-level waste 214 m’ Compaction
HEPA filters Low-level waste 88 m’ Compaction
Consumables (rags, towels, Low-level waste 272 m’ Compaction
etc.)
Mechanical parts Low-level 4m’ None

waste/TRU
Aqueous waste filter media Low-level waste <20 m® Compaction
Steam from wet processing N/A N/A Condense/HEPA filter
Changing/maintenance fluids Low-level <lm’ Stabilize, if required
waste/mixed waste
Laboratory solvents and Low-level 1m’ Thermal, none
residues waste/mixed
waste/TRU
Laboratory acid digistatis Mixed waste <20 m’ Neutralize/stabilize
Sanitary wastewater Sanitary 1,560 m’ Capture
Decontamination and Decommissioning Waste Streams

Category C, Concrete rubble Construction debris 5,510 m’ None
Category A, Free release Recycle, reuse 115 m’ None
materials
Category B, Non-contaminated | Construction debris 30 m’ None
materials
Category B, Contaminated Low-level waste 135 m* Compaction
materials
Category D, Miscellaneous Construction debris <10 m’ None
Category E, Special materials Low-level <lm’ Stabilize

waste/mixed waste

“Volumes are waste product volumes in final disposal containers based on total inventory of waste (base + optional volumes) expected to

be processed at the facility.
CH - contact-handled.

HEPA - High-Efficiency Particulate Air.
PPE - personal protective equipment.

RH - remote-handled.

TRU - transuranic.
~ - approximately.
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Table 4-3. Summary of projected waste volumes for the Vitrification Alternative

(the total of each waste category is summarized in Table 4-1)

Waste stream Category | Projected Volume Out’ | Treatment Requirement
Primary Waste Streams

Sludge/Supernate TRU 577 m’ Vitrification

CH solids TRU 260 m’ Various

RH solids TRU 116 m’ Various

RH solids Low-level waste 87 m’ Various

Secondary Waste Streams

Primary waste

containers
RH casks Low-level waste 946 m’ Volume reduction
CH drums and Low-level waste 44 m’ Volume reduction
boxes
Construction debris Sanitary 200 m’ None
PPEh(gloves, booties, Low-level waste 315 m’ Volume reduction
etc.)
HEPA filters” Low-level waste 82 m’ Volume reduction
Consumables (rags, Low-level waste 181 m’ Volume reduction
towels, etc.)h
Mechanical/maintenan | Low-level waste/TRU 97 m’ Volume reduction
ce items
Industrial waste water Low-level waste/ 1,108 m’ Capture
sanitary
Evaporator concentrate Low-level waste 326 m* Cementation
Laboratory solvents Low-level waste/mixed 2m’ Vitrification, stabilization
and residues waste/TRU
Sanitary solids Sanitary 718 m’ Capture
Sanitary wastewater Sanitary 6,283 m’ Capture
Decontamination and Decommissioning Waste Streams
Concrete rubble Construction debris 20,712 m’ None
Free release materials Recycle, reuse 120 m’ None
Non-contaminated Construction debris 48 m’ None
materials
Contaminated Low-level waste 1,894 m’ Volume reduction
materials
Vitrified and residual TRU 10 m’ None
material
Special materials Low-level waste/mixed 2m’ Stabilize,

waste

special treatment

“Volumes are waste product volumes in the final disposal containers.

b1f the waste is determined to be hazardous, the waste would also be macroencapsulated.
remote-handled.

CH - contact-handled.
HEPA - High-Efficiency Particulate Air.
PPE - personal protective equipment.

RH -
TRU -
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Table 4-4. Summary of projected waste volumes for the Cementation Alternative
(the total of each waste category is summarized in Table 4-1)

Waste stream | Category | Projected Volume Out’ |  Treatment Requirement
Primary Waste Streams
Sludge TRU 1,287 m* Cementation
Supernate RH low-level waste 2453 m’ Cementation
CH solids TRU 260 m’ Various
RH solids TRU 116 m° Various
RH solids RH low-level waste 87 m’ Various
Secondary Waste Streams
Primary waste containers
RH casks Low-level waste 946 m’ Volume reduction
CH drums and Low-level waste 36 m’ Volume reduction
boxes
Construction debris Sanitary 200 m* None
PPE (gloves, booties, Low-level waste 384 m’ Volume reduction
etc.)b
HEPA filters® Low-level waste 83 m’ Volume reduction
Consumables (rags, Low-level waste 257 m° Volume reduction
towels, etc.)”
Mechanical/maintenance Low-level waste/TRU 130 m* Volume reduction
items
Laboratory solvents Low-level waste/ 2m’ Vitrification,
and residues mixed waste/TRU stabilization
Sanitary solids Sanitary 2217 m’ Capture
Sanitary wastewater Sanitary 5,020 m’ Capture
Decontamination and Decommissioning Waste Streams
Concrete rubble Construction debris 14,111 m> None
Free release materials Recycle, reuse 77 m’ None
Non-contaminated Construction debris 32m None
materials
Contaminated materials Low-level waste 1,127 m> Volume reduction
Special materials Low-level waste/ mixed I m’ Stabilize,
waste special treatment

“Volumes are waste product volumes in the final disposal containers.
b1f the waste is determined to be hazardous, the waste would also be macroencapsulated.

CH - contact-handled. RH - remote-handled.
HEPA - High-Efficiency Particulate Air. TRU - transuranic.
PPE - personal protective equipment.
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4.6.1 Methodology
Methods used to analyze the impacts of each alternative are listed below.

e Determined the estimated waste volumes and waste classifications for each alternative
(Appendix B)].

e Determined available solid waste storage capacity and calculated additional waste storage needs, as
appropriate.

4.6.2 No Action Alternative

The No Action Alternative assumes institutional control of the wastes defined in the proposed
action for 100 years, during which surveillance, maintenance, and tracking activities would be required
for the wastes. Under the No Action Alternative, legacy sludge and supernate would continue to be
stored in the Melton Valley Storage Tanks. Remote-handled and contact-handled TRU solid wastes
would continue to be stored in the existing solid waste storage facilities for TRU waste.

e Buildings 7855 and 7883 are bunkers, which would continue to store remote-handled TRU waste.
Building 7855 is at capacity, with 157.2 m® (5552 ft’) of remote-handled TRU waste in storage.
Building 7883 currently stores 10.7 m® (377 ft’) of remote-handled TRU solids and has an available
storage capacity of 146.7 m’ (5179 ft’) ;

e Buildings 7572, 7574, 7842, 7878, and 7879 are metal buildings that would continue to store
contact-handled TRU waste. These storage buildings currently store over 906 m’ (32,000 ft’) of
contact-handled TRU wastes. Building 7842 is at capacity, but the other buildings have a combined
available storage capacity of 722 m’ about (25,500 ft’) for contact-handled TRU wastes.

e The below-grade concrete cells in SWSA 5 North (Buildings 7826 and 7834) currently store about
68 m’ (2,400 ft3) of remote-handled TRU and contact-handled TRU wastes, but are not RCRA
permitted. This waste is scheduled to be moved to the appropriate existing storage facilities
described above as a legacy waste action under CERCLA in Fiscal Year 2000, reducing the amount
of available storage space in these facilities.

e Solid TRU waste would continue to be buried in 23 trenches and 8 auger holes used for the
retrievable storage of TRU waste in SWSA 5 North.

Removal, treatment, and disposal of the retrievable TRU waste from portions of SWSA 5 North is
considered a major component of the selected remedy for the Melton Valley Watershed at ORNL
according to the Draft Record of Decision for the Melton Valley Watershed (Record of Decision for the
Melton Valley Watershed at Oak Ridge National Laboratory, Oak Ridge, Tennessee, DOE/OR/01-
1826&D1). In addition, an Interim Record of Decision (issued in connection with the FFA among EPA,
TDEC, and DOE under CERCLA) and an Action Memorandum require the TRU waste from the Gunite
and Associated Tanks Remediation Project (DOE 1997b) and from the Old Hydrofracture Facility
Tanks Remediation Project (DOE 1997c¢), respectively, to be treated and disposed of along with the
TRU waste from the Melton Valley Storage Tanks. This tank waste is included in the total waste
volume slated for treatment in the TRU Waste Treatment Facility. If the No Action Alternative were
implemented, these two Interim Records of Decision for the ORNL tanks, the Draft Record of Decision
for the Melton Valley Watershed, and potentially the upcoming Draft Record of Decision for the Bethel
Valley Watershed at ORNL could be affected, and would require amendments and renegotiations with
stakeholders and the appropriate regulatory agencies.
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There are also legal mandates that require DOE to address legacy TRU waste management needs.
DOE has been directed by the TDEC and the EPA to address environmental issues including disposal
of its legacy TRU waste. DOE is under a TDEC Commissioner’s Order (September 1995) to implement
the Site Treatment Plan (under the Federal Facility Compliance Act) that mandates specific
requirements for the treatment and disposal of ORNL’s TRU waste. The primary milestone in the
Commissioner’s Order is that DOE begin treating legacy TRU sludge in order to make the first
shipment to the Waste Isolation Pilot Plant in New Mexico by January 2003. The No Action
Alternative would result in noncompliance with the ORNL Site Treatment Plan and the TDEC
Commissioner’s Order, which requires TRU waste treatment and off-site storage. Under RCRA,
Section 3008(a), DOE could be fined up to $25,000 per day per noncompliance, in addition to any fines
that could accumulate from the State if this legacy TRU waste is not treated and disposed offsite.

4.6.3 Low-Temperature Drying Alternative

The implementation of the Low-Temperature Drying Alternative would have a positive impact on
waste management operations at ORNL. Since the treated wastes would be disposed offsite, the
beneficial impact of this alternative on ORNL is a substantial reduction in the amount of waste stored
onsite. Impacts from continued storage of the wastes at ORNL would be significantly reduced once the
project treats, packages, and transports the waste offsite for disposal. Under this alternative, certain
nonradioactive construction, office, sanitary, industrial, and demolition wastes would be disposed of at
appropriate local facilities. An estimated total of 10,833 m’ of waste would be generated under this
alternative (Table 4-1). This is the lowest total combined volume for the treatment alternatives
analyzed. Table 4-2 details the volumes by waste type.

4.6.3.1 Primary waste

The Low-Temperature Drying Alternative would treat and package the primary waste streams
identified in the proposed action and summarized in Section 4.6 for final disposition. Table 4-2
provides details on the types and quantities of wastes generated from the Low-Temperature Drying
Alternative. For comparative purposes, these data were summarized and compared to similar data for
the other action alternatives in Table 4-1.

4.6.3.2 Secondary and other wastes

In addition to the treated primary waste streams, there would be several other waste streams
generated by the Low-Temperature Drying Alternative, including: secondary wastes generated from the
treatment and management of the primary waste streams [includes HEPA filters, sanitary wastewater
and solids, personal protective equipment (PPE), etc.]; and D&D waste (includes contaminated
materials, free release materials, concrete rubble, etc.).

The Low-Temperature Drying Alternative includes measures to minimize the quantity of
secondary and D&D wastes that would be generated. Waste minimization was incorporated into the
planning, design, and operations of the low-temperature drying waste treatment facility. Materials,
equipment, and systems were selected based on consideration for potential waste generation. For
example, steel used for certain construction materials or shielding was chosen over concrete due to the
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recycling opportunity and the reduction in volume of waste generated during D&D activities.
Based on equipment design and facility operating requirements, other waste minimization techniques
and objectives include:

e minimize contaminated work areas and spaces,

e reduce equipment maintenance requirements due to short service lives,
e avoid operations that lead to the spread of contamination,

e simplify segregated material handling and flow paths,

e limit work-in-progress waste inventories at the facility,

e minimize waste handling iterations at the facility, and

e use mechanical interfaces for contamination control.

During operations, secondary wastes such as consumables (e.g., PPE, step-off pads, rags, etc.) are
generated and disposed of in packages being prepared for disposal at a low-level waste disposal
facility. The solid waste containers used in delivering primary waste to the facility would also be
considered secondary waste (e.g., drums, boxes, and concrete casks) and would be sized, volume reduced,
and packaged for disposal. Volume-reduction (compaction, sorting, surveying, and segregation)
techniques would be used to reduce the waste product volume prior to shipping and disposal.

Two nonradiological secondary waste streams generated during construction operations would be
construction debris and sanitary waste. Sanitary waste would be generated at the highest rates during
the construction phase of the project due to the number of personnel onsite. Sanitary wastewater would
be routinely trucked offsite to a wastewater treatment plant. Only a minimal quantity of waste,
generated through required maintenance and laboratory activities, has a potential for becoming a mixed
low-level waste, thus requiring disposal at an appropriate mixed waste disposal facility.

D&D wastes would be generated following closure of the low-temperature drying waste treatment
facility. Much of the equipment used for waste treatment would be classified as low-level waste and
would require disposal at the Nevada Test Site. The surfaces of the treatment facility and most
equipment would be kept relatively clean throughout the life of the facility. Therefore, although
contamination would include TRU activity, the concentrations of the TRU radionuclides would be
considerably less than the upper limit for low-level waste. Whenever safely and economically feasible,
equipment and building components originating from the D&D activities of the low-temperature drying
facility would be released for reuse or recycle for another waste remediation project. Uncontaminated
building concrete would be sent to a construction debris landfill for permanent disposal.

Treatment of the legacy TRU waste and disposal offsite would result in compliance with the legal
mandates regarding management of this waste. Once treatment is complete, existing solid waste storage
facilities may be closed reducing the “mortgage” expenses required for maintaining these facilities.
Upon completion of the project, the Melton Valley Storage Tanks would be returned to DOE control.

4.6.4 Vitrification Alternative

The implementation of the Vitrification Alternative would have a positive impact on waste
management operations at ORNL. Since the treated wastes would be disposed offsite, the beneficial
impact of the Vitrification Alternative on ORNL is a substantial reduction in the amount of primary
legacy waste stored at the site. Impacts from continued storage of the wastes at ORNL would be
reduced once the project treats, packages, and transports the waste offsite for disposal. Under this
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alternative, certain nonradioactive construction, office, sanitary, industrial, and demolition waste would
be disposed of at appropriate local facilities. An estimated total of 34,128 m’ of waste would be
generated under this alternative. This is the largest total combined waste volume for the treatment
alternatives although much of the waste volume is due to construction, sanitary, and D&D wastes.
Table 4-3 details the types and quantities of wastes generated from the Vitrification Alternative.

4.6.4.1 Primary waste

The Vitrification Alternative would treat and package the primary waste streams identified in the
proposed action for final disposition (see Section 4.6). The sludge and supernate contained in the
Melton Valley Storage Tanks, which are highly mobile in the environment if spilled, would be treated
by vitrification and changed into a stabilized, environmentally benign, waste glass form. Solid
remote-handled and contact-handled solid wastes, and the wastes contained in the unlined trenches in
SWSA 5 North, would be compacted and repackaged for off-site disposal.

4.6.4.2 Secondary and other waste

Sanitary waste would be generated at similar rates during the construction and operating phases of
the Vitrification Alternative. As shown in Table 4-1, sanitary waste generation is five times greater than
the amount produced by the Low-Temperature Drying Alternative. Only a minimal quantity (4 m’) of
low-level/mixed waste is expected to be produced by this alternative.

This alternative would generate approximately 20,760 m® of construction wastes, the largest
volume of construction debris under any of the treatment alternatives. In general, there would be a
substantially greater 